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Will be ag ainst resominigsarics objectives of Rational. sighifiesnen, This 


capability will supple event Llite Gferations by providing relatively 


large Scalia photography over specific objectives, and complement conven- 


tional aircraft by ae an unnanhad alternative which destroya itacif 


in the event of abort aver encuy territory. 
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The management resporisibilit ty and “control will meriain in Nilo channels 


as implemented by tae Director, Program DB. When declared speratiora di ly 


reddy, the operational control of this systatt-vill be vested within the 


JOS(IRC). 


‘Description 
a. D-21 (Drone) 


(1) The D+21 is a midwing monoplane of metal (primarily titanium) 


and plastic constriction powered by Ofte RJ-43 Marquardt ramjet. The 
interior arrangement may be considered as. four sections in a fore to 


aft relationaship. The first section is the enginé .ir inlet with fixed 


spike and by-pass installation to control air flow and boundary layer 


removal, The second section is the equipment bay which houses the pay~ 


load, recovery parachute, and high cost electronic gear. The third section 


consists of three inter-connected fuel tanks with a 5900 pound capacity, 
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aya: span -~ 19.75 feet; length: ~ IO. 83 featy height -- 7.08 feet; sero 
fuel weight -— 5300 pounds; start of cruise Weight ~ 11,200 pours. 


Performance is 3000 MM at a constant M 3.253 Initial altitud 


féet and aftér a cruise climb the profile will reach 95,000 fect. 


s fo ; eas out Peay eae ree ca ie : 2 - 2 fe 
(2) A solid propellant roeket booster providing an average of 


20, 000 pounds of thrust for 90- 100 seconds is fitted to the botton of 


the D-21. The vehicle is d¥esred from the 3. 52 at 40,000 feet and } a 


.63 in the saiie tanner used for the X-15, The booster then ignites and 


accelerates the D-21 to M = 3.2 - 3.4 at an altitude of 80,000 - 85,000. 


feet. ' There the motor. burns out: and the booster case and pylon (attaching 
é 
the booster to the D-21) are jettisoned. The rocket motor is 422 inches 


long. including nozzle, 30 inches in diameter and weighs approximately 


12,500 pounds, It is supported at the bottom centerline of the D-21 at. 


three points. Two of these take vertical loads and the third supports 


against thrust and roll loads. The attachments are made with explosive 
bolts for simple reliable release; a thruster will apply a load to the 
casing at ejection at the approximate center of percussion of the casing 


in order to rot7te it nose down and insure good separation. After jett- 
ison of the booster the D-2l accelerates or decelerates to its design 
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prior to launch. Mixiniua error at launch, using thé stellar tracker in 


ry 


the B-52, will be a MM. During free Plirht the maximum rate of erro. 


buildup wiii be 165 \M/nour. Other INS functions a4re to turn booster. 


ignition on, arm the destruct mechanism, turn the command réceiver and 
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t™ on/off, turn payload on, select mode 4 nd shutter speed, turn the 


Oiif On 


‘beacon and X-Band transponder on, and to Lérminate flight by cutting 


fy 


engine fuel. 
(4) An in-flight check-out. system is installed and controlled. 


by the Launch Control Officer(s). The D~21 INS platform, altitude 


switches, command system, hydraulic system, fuel system, APU, and battery 


are monitored continuously at the LCO station. During mated flight the 


LCO controls the D=21 hydraulic and electrical systems, and updates the 


NS 


INS; Prior to launch, the LCO tests the flight control system, the INS, 


payload, electrical system, command receiver, and turns the fuel pumps 


on. -A complete D-21 check except for engine operation is achieved. Any 


no-go situation which cannot be corrected in flight constitutes a fail 


safe abort condition. 
(5) A telemetry system is installed in the D-21B to provide 
sufficient data to the B-52 to determine whether or not the D-~21 is. per~ 


forming satisfactorily. TM is turned off ‘automatically ten minutes after 
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‘} je cal stabilizer. The B-52 has two antenna blades mounted 


on top the fuselage to give omni-directionai coverage in the horisoental 


plane. This elim nates the pest for the B-52 to maintain constant 


heading pide: the ten-minute monitoring period. The TM signal is turned 


on again to assist in the recovery phase; nowever, since this equipment 


is not mounted on the je ett isonabdle hatch, its transmissions are Lost at 


‘the moment of payload ejection. : 

(6) A Hycon HR 335 camera (24 inch FL; F “.6 lens 5 9x9 forma 4) 
weighing approximately 290 pounds provides the only D-21 reconnaissance 
capability. Resolution is 105 lines/MM AWAR on SO 206 (low contrast 
target). and 115 lines on SO 3400. IMC is achieved by tracking the sean 
mirror; a Perkin Elmer V/H sensor is provided. Magazine capacity is 
4,500 feet of 9 inch wide thin base film providing 5600 exposures. The 


camera operates through five modes: vertical, and 19° and 36° eithar 
d Ug + 


The three position mode will provide a continuous 


2 


side of flight track. 
swath of photographic coverage 16NM by 3900NKM (approximate), and the 


five position mode 28NM by 3020NM (approximate). In-flight data will be 
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4 So 4 iyo phy Bas Pe - Y ori qe Aas vet 2 Tact se arene 
control of the beacon, ramjet ami Booster isiabicn, SodsLor eject, Tuaa 


on, fuel shut-off, pickage ejact, destruct, destruct’ diss 
arma is effected by either the launch or the recovery aircraft. Back-up 


command is normally initiated immediately after INS programmed command. . 
(9). A Sara beacon (243 MC) and X-Band transponder are saeietiad 
on the equipment hatch’ to assist in recovery operations. The beacon 


provides diréctional information limited to line of sight; the trans- 
porider provides range and bearing to the éxtent of JC 130 APN-59 naviga- 
tion radar capability as modified, approximately 500 NM. 


(10) The raw reconnaissance data will be air recovered by FC2130, 


The equipment hatch, to be ejected, will include the camera, magazine, 


camera electronics, INS and computer, stability augmentation system, 


+ 


beacon, transponder, and command receiver. Package weight will approxi- 


mate 1000 pounds. Ejection of the package from the drone will occur at 


a predetermined altitude of 60,000 feet. 


(11) There are 15 D-2i's produced with 19 additional on order. 
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eniaes a frequency of 430-MG is installed at the 


& back-up means of commanding 0-2) furctions normally initiated by INS 


or other sensor signals, and for commanding destruct. The system ¢on- 


sists of two transmitters providing a total of ten channet Ss, bio 10 wa 


i 
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power amplifiers, and a top and bottom blade anteriha febanbavner by a coax 


switch to insure reliable contact with the D=21 during both mated and 


free flight..~ Gomman dis Waich can be tran nemitted from the LCO station are: 


ramjet ignition. and booster Lent tion inhibit, booster eject, sued on, 


destruet arm,destruct disable, package eject, fuel off, beacon and TM on 


and destruct. The pylon installation allows full use of the flap system 


for tale-off/landings. The pylons are attached through a bolt pattern 


which exists on the B-52 wing; no beef-up is required. 


systen Operation 


After take-off the mated system will be air refueled, if necessary, 


to make good a desired penetration point and route. No provisions az 


to refuel the D-21 from the B-52. During cruise the launch control 
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ox fuselage. s after launch when the U-2i 
“is wells away fromthe B-52, Booster ignition is initiated by the Ns. 

and time delays in the D+2. with oack-up by she B-92 command radio. Burn 

out nominally oceurs at 80,000 feet and M = 3.3; However, aovuds Condi licuis 
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burn out are dep endent upon variations in booster thrust and 


eek 
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impulse, launch con eer ee ss atmospherics, and other fact 


variations are handled durfie trang 44 lef to erulsa by the aiitotiatic 


flight control system. After burn out the booster is separated atito- 


matically from the D-21 by means of explosive bolts, again with back-up 


command available from the B+52 radio. Prior to booster burn out, at 


approximately M 2.5, the paniet engine is lighted automatically, The 2-21 


then accelerates to M 3.25 and a cruise climb at constant Mach is maintained 


for sortie duration, Final altitude will be approximately 95,000 feet. 
ae | | —— : 
Sixty’ seconds after launch the destruct mechanism is armed by the INS 


with backup through B-52 command radio. Fron that point until the "destruct 


disable" function is actuated or the D-21 radio receiver turned off, or 
the D-2l is out of range, the D-21 may be destroyed by comnand radio fro 


the B-52, Flight characteristics of the D-21 will be monitored by the 


LCO's from separation through the first ten minute 


flight by means of TM. Any condition not meeting established minima can 
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ified lat/long, the discrates é¢an 
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sineé all commands must odeur ab 4 speci 


be agcommodated af a desired change in track without consuming.an additions 


comand option. The navigational CEP is nae to ba no greater than 


4.7 NM at termination of flight with a 95 percent, ‘assurance that it 
be no greater than 9 NM. With lateral coverage ‘extending to 1A | NM either 


side of flight track, no difficulty is envisioned in providing stereo 


4 


photography of specific objectives. (The film supply is adequate for 


3000+ NM in the five position mode, therefore, no on-off operation of the 


camera or. change of mode is necessary once it is 


‘determined point, t'e INS turns the command receiver on in ‘preparation 


for flight termination. The drone's 8-Band beacon, TM and X-Band trans- 


ext activated, by either INS or command radio from the recover} 
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ponder is 


aircraft, to provide a means for tracking by the JC-130 as necessary to 


reach the planned recovery area. Prior to this event, nowever, cestruct 


disable mist be commanded by the JC-130, After fuel off, the drone is 


programmed into a constant pressure descent to 60,000 feet where payload 
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from the JC-130's occur at the proper sdint in the profile. 


“covery of tne payload using standard technique. thé JC+130's will 


return to their deployment base. The film will then be réturned to the 


CONUS or as directed for processing ahd interpretation. 


a, Flight testing witt conclude during 1968. Mated flights have 
demonstrated the ability of the B+52 to carry the D-21 46 drop speed, 
evaluated the effect of sub—soni ie speeds on- drone systems, and established 
the. effect on B-52 performance, stability, and anes characteristics 
and structural integrity when carrying one/two D+21's, 

b. The data to be accumtlated and number of flights prior to sepa- 
ration is to be determined by the contractor. Several drones have been 
especially instrumented and are available for the test phase. Instru-~ 


mentation includes photo recording panels and FM/FM telemetry systems: 


a) 
QO 
@ 


for recording/transmission of those data needed to establish performa 
‘and verify profile capability. Specifically, booster operation, navigation 


ability, adherence to programmed flignt, engine 
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c. Use of the PMR has been negotiated. Down range m 
control functions such as radar tracking, space time posi 


metry acquisition 4nd recordins, and range safety from launch throu uga 


destriiction is available through the use of ships and range aircraft. 
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(9) SAG will provide B-52 


personnel, and materiel support as necessary, 


a. Policy 
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Once TAGBOARD is considered operational and is so certified by 


‘the DNRO, contre] of all missions will oe exercised by tha Joint Chiefs 
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submitted by the DNRO. When directed by the Joint Chiefs of Staff, SAC 
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